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In their Comment, Borasoy et al. [1], criticize our results [2] that accommodate both scattering
data and the new accurate measurement by DEAR of the shift and width of kaonic hydrogen. In
our calculations we have employed unitary chiral perturbation theory (UCHPT). We discuss why
their arguments are irrelevant or do not hold.
1. Borasoy et al. correctly state in their Comment
that the interacting kernel employed in the Letter [2] can
induce residual cuts in some energy regions above the
threshold of the lighter channels (piΛ and piΣ) because of
u-crossed exchange of baryons in amplitudes with heav-
ier states. However, these cuts only induce appreciable
unitarity deviations in pi0Λ → pi0Λ at energies lower than
1.4 GeV, where no data exists to compare with. These
deviations are negligible for the piΣ and do not appear
at all in the rest of channels. UCHPT resums the right-
hand cut (or unitarity cut) while the contributions from
the other cuts in the interacting kernel are calculated
only at a given order in CHPT, by matching with the
chiral series order by order. The right hand cut resum-
mation is justified since the chain of unitarity bubbles is
enhanced by the large masses of kaons and baryons [3].
In this way, one reproduces the CHPT results up to a
given order, e.g. to O(p2) in [2]. In this scheme, calcu-
lating the interacting kernel at higher orders in CHPT
will eventually soften the effect of these spurious cuts. If
one eliminates the u-channel cuts in the S-wave projec-
tions by ad hoc taking them to be constants above some
energy value, as in [4], then chiral symmetry as well as
crossing are violated even at leading order in CHPT.
2. Borasoy et al. [1] consider necessarily unphysi-
cal the narrow pole just below the K−p threshold at
(1431.21-i 1.28) MeV. First of all, one must point out
that this pole does not occur in the physical Riemann
sheet but in the unphysical ones as required by hermitic-
ity. Furthermore, the fact that this resonance turns out
to be so narrow has a clear physical origin and is not an
artifact at all. This resonance has couplings (with re-
spect to I = 1 states) of (1.8,4.5,1.0,0.7,0.5) GeV to the
(KΞ,ηΣ,K¯N ,piΣ,piΛ), respectively. One could be sur-
prised that the couplings to heavier channels (the ηΣ
threshold is around 200 MeV above the resonance mass)
are larger than those to the channels closer in energy.
But this is also the case for the Λ(1670), well known
experimentally, that couples much more strongly to the
KΞ channel [5] than to the rest of channels. The pole
at 1431 MeV is so narrow because of the smallness of
its couplings to the open channels. They also argue that
such narrow pole should lead to violations of fundamen-
tal principles like the Wigner condition. These authors
apply such condition to the phase shifts. However in the
inelastic case (as the one here), one should consider the
phase of the scattering amplitude. This increases the
derivative from -300 [1] to -150 fm and makes Figure 1 in
[1] irrelevant to the present discussion since inelasticity
varies sharply. Furthermore, the Wigner condition is not
violated in the presence of a narrow pole, as the deriva-
tive of the phase is positive (take a Breit-Wigner) and the
Wigner condition is a lower negative bound. The phase
of the scattering amplitude starts to decrease with energy
between the pole and the opening of the K−p channel at
1431.95 MeV due to the presence of the branch singu-
larity associated with the opening of this channel. The
Wigner condition cannot be applied on top of the thresh-
olds of new opening channels, simply because the phase
is not differentiable in an inelastic branch point and the
derivative near it tends to infinity. If the situation is soft-
ened, by varying the masses a few MeV so that the K−p
threshold moves away, then the Wigner limit is restored.
3. The authors of [1] claim that this pole should be
seen in the piΣ event distribution. However, this is not
so because the piΣ distribution is dominated by I = 0
and this narrow resonance is I = 1. But even if we
use the K−p → pi±Σ∓ amplitudes one does not observe
any narrow peak because of the interference with I = 0,
which is larger than I = 1, as we have checked. One
would need much better precision than in present data
to observe the modifications in the event distribution due
to such pole. Finally, the authors of [1] also state that our
fit is too sensitive to the values of the fitted parameters.
One must remark that the set of parameters is highly
correlated so it does not make any sense to arbitrarily
vary their values. What is sensible is to change the set of
fitted data, e.g. by modifying the values of σpiN , m0 or
by considering new data points, and check that similar
fits arise.
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